The Lipschitz stability estimate for the non-stationary single-speed transport equation with the lateral boundary data is obtained. The method of Carleman estimates is used. Uniqueness of the solution follows.
Introduction
This paper addresses the question of the Lipschitz stability for the non-stationary single-speed transport equation with the lateral boundary data. This is a non-standard problem for such equation. The author plans to use this estimate for establishing a stability estimate for a coefficient inverse problem for this equation. The author is not aware about other publications with similar results for the non-stationary transport equation. Reviews of uniqueness and stability results for non-standard Cauchy problems for partial differential equations (PDEs) can be found in, e. g., books of Lavrentev, Romanov, Shishatskii [10] , Ames and Straughan [1] , Isakov [6] , and Klibanov and Timonov [9] . A derivation of the transport equation for non-stationary case can be found, for example, in the book of Case and Zweifel [4] .
The proof of the main result of this paper is based on a new Carleman estimate. Traditionally, Carleman estimates have been used for proof of stability and uniqueness results for non-standard Cauchy problems for PDEs. They were first introduced by Carleman in 1939 [3] , also see Hörmander [5] , and [10] , [6] , [9] . Since the work of Bukhgeim and Klibanov [2] Carleman estimates are also used for proofs of uniqueness and stability results for coefficient inverse problems and, most recently, for construction of numerical methods, see the book of Klibanov and Timonov [9] for details and more references. Works of Klibanov and Malinsky [8] and Kazemi and Klibanov [7] were the first ones, where Carleman estimates were used for proofs of the Lipschitz stability estimates for hyperbolic equations with lateral Cauchy data; also see [9] . The method of this paper is similar with one of [9] , [7] and [8] . In Section 2 the statements of the results are given; in Section 3 the proofs of these results are provided.
Statements of results

Denote
The transport equation in H has the form [4] Here n, v is the scalar product of the outer normal vector n to the surface and the direction of the velocity v. So, only incoming radiation is given at the boundary in this case. Equation (2.1) with the boundary condition (2.2) and the initial condition at t 
where 
where the vector function U, V satisfies the estimate
(2.11)
Proofs of results
Proof of Lemma 1.
Denote u C, where C is the CWF. Hence,
Hence, Multiplying (3.11) by the CWF and squaring both sides, we obtain
The Carleman estimate (2.10) leads to 
where dh
where A is the area of the unit sphere S n , we remove the inner integral over S n in (3.14). So, (3.14) becomes 
c , which is obtained by a shift of the domain G c . (See fig.2 ). 
for some sufficiently small 1 . Estimates (3.25) and (3.26) lead to the following estimate in
Since there exists t 1 
Here B, n denotes the scalar product of vector B with vector n, where n is the outward normal vector on . 
Using the Gronwall's inequality, we obtain
and by using (3.30) and (3.31) to estimate norm of u x, t 1 , , we get which implies the desired estimate (2.5).
